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(54) PRINTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a device small is size, light in weight, low in 
power consumption and low in cost by bringing photosensitive film into contact with the 
display surface of a transmission type liquid crystal display(LCD), turning on a light 
source on the back side for the LCD and printing a picture displayed on the LCD on the 
photosensitive film. 

SOLUTION: In this printing device, the instant photosensitive film 2 is brought into 
contact with the transmission type LCD 1 functioning as a picture display means so that 
its photosensitive surface 2a may be opposed to the display surface 1 a of the LCD 1 . A 
backlight 3 is provided on the back side of the LCD 1 . In the case of printing the picture 
in the device, the LCD 1 is driven by a driving circuit and the backlight 3 is turned on 
for a specified time by a lighting control circuit. Thus, light from the backlight 3 is 
transmitted through the LCD 1 and irradiates the film 2, so that the picture (for instance, 
the picture based on a video signal reproduced and supplied from a video camera to the 
LCD 1) supplied to the LCD 1 is printed on the film 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what attained formation of small lightweight, low cost-ization, etc. especially 

about the **** equipment which **** an image to a sensitive film. 

[0002] 

[Description of the Prior Art] For example, as **** equipment (****** video printer) for printing the image photoed with the 
video camera (video tape recorder of camera one apparatus) etc., what adopted the sublimation mold hot printing method was in 
use conventionally. However, there are un-arranging [ of taking long duration to complete the print of one sheet comparatively ], 
un-arranging [ that size and weight are large (therefore, it is not suitable for a cellular phone) ], since mechanical structure is 
complicated, or un-arranging [ of requiring power big in order to electrify a drum ] in the video printer of this sublimation mold 
hot printing method. 

[0003] Then, the video printer which adopted the method which prints an image on an instant sensitive film has also come to be 
proposed in recent years. Drawing 5 is drawing in which these people show an example (thing found in patent application public 
presentation number JP,6-284367,A) of the optical system of such a video printer [ finishing / a proposal ]. 
[0004] In this video printer, the screen of CRT21 which is the image display means which served as the light source 23 is 
arranged towards the base of a case 50. The image reproduced from the video camera etc. is displayed on this CRT2 1 , and that 
image light counters with the screen of CRT21, and is reflected by 1st mirror 24a which leaned about 45 degrees and was 
arranged. After converging and diffusing the image light reflected by 1 st mirror 24a with the optical block 7 1 , incidence of it is 
carried out to the 2nd mirror 25 through a filter and a shutter 74. It inclines and the 2nd mirror 25 is arranged so that it may 
counter with 1 st mirror 24a to the base of a case 50, and it carries out incidence of the image light reflected in this mirror 25 to the 
3rd mirror 26. 

[0005] The 3rd mirror 26 is arranged so that the reflector may counter with the 2nd mirror 25, while being inclined and arranged 
to the sensitization side of the instant sensitive film included in the film pack 22 in the tray 154 arranged in parallel with the panel 
5 1 of a case 50. When the image light reflected in this 3rd mirror 26 carries out image formation to the sensitization side of the 
instant sensitive film of the film pack 22 and exposes this sensitization side, the image (image reproduced from the video camera 
etc.) displayed on CRT2 1 is printed on an instant sensitive film. In addition, about the part of others which were drawn on 
drawing 5 , since it is not directly connected with this invention, explanation is omitted. 

[0006] According to such a video printer, while shortening of print time amount is realized as compared with the video printer of 
a sublimation mold hot printing method, the formation of small lightweight and low-power-izing of a certain extent are realized. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in a video printer which was illustrated to drawing 5 , since the focal 
distance of suitable die length had to be secured while optics, such as an optical block and a mirror, were indispensable in order 
to make the sensitization side of an instant sensitive film carry out image formation of the image light from CRT which is an 
image display means, the limitation was in small lightweight-ization. 

[0008] Moreover, much more low cost-ization was demanded from the video printer, and existence of such an optic had also 
become hindrance when promoting low cost-ization. 

[0009] Moreover, in this video printer, since the components which perform various kinds of mechanical movements including a 
filter and a shutter, and the motor which operates them were indispensable, there was a limitation also in the formation of small 
lightweight and low-power-izing by simplification of mechanical structure. 

[0010] This invention was made in view of the above-mentioned point, are **** equipments, such as a video printer which 
adopted the method which prints an image on a sensitive film, and tends to offer what enabled much more formation of small 
lightweight, low-power-izing, and low cost-ization. 
[0011] 

[Means for Solving the Problem] The **** equipment concerning this invention is characterized by ****(ing) the image 
displayed on a liquid crystal display to a sensitive film by sticking a sensitive film to the screen of the liquid crystal display of a 
transparency mold, preparing the light source in the tooth-back side of this liquid crystal display, and turning on this light source. 
[0012] The liquid crystal display of a transparency mold is prepared in this **** equipment as an image display means, and it is 
stuck to the sensitive film by the screen of this liquid crystal display. And since the light from the light source penetrates a liquid 
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crystal display and is irradiated by the sensitive film by turning on the light source prepared in the tooth-back side of this liquid 
crystal display, the image displayed on the liquid crystal display is ****(ed) by the sensitive film. 

[001 3] Thus, since according to this **** equipment a sensitive film is stuck to the liquid crystal display which is an image 
display means and it is made to **** an image to this sensitive film, it is completely unnecessary to prepare an optic like the 
video printer illustrated to drawing 5 , or to secure the focal distance of suitable die length. Therefore, much more formation of 
small lightweight and low cost-ization are attained. 

[0014] Moreover, as components which perform required mechanical movement in this **** equipment, a sensitive film is 
shaded and saved and a sensitive film is stuck to the screen of a liquid crystal display, and at worst, if there are components for 
applying a developer to a sensitive film, it is sufficient. Therefore, since mechanical structure is sharply simplified as compared 
with the video printer illustrated to drawing 5 according to this **** equipment, small lightweight-ization much more also from 
this point is attained. 

[001 5] Moreover, it is only the light source and the liquid crystal display which must be electrically operated at worst in this **** 
equipment. Therefore, according to this **** equipment, as compared with what has a required motor, power consumption also 
decreases sharply like the video printer illustrated to drawing 5 . 

[0016] In addition, in this **** equipment, it is much more suitable to prepare a grid between the light source and a liquid crystal 
display. Also when the light from the light source is not parallel light by doing so, with the distance between the light source and a 
liquid crystal display shortened, diffusion of the light from the light source is controlled and a clear (bringing the light from the 
light source close to parallel light) image can be ****(ed) in a sensitive film. Therefore, still much more miniaturization is 
attained. 
[0017] 

[Embodiment of the Invention] Drawing 1 shows an example of the configuration of the principal part of the **** equipment 
concerning this invention. With this **** equipment, as shown in the left-hand side of drawing, to LCD (liquid crystal display) 1 
of the transparency mold as an image display means, the instant sensitive film 2 makes that sensitization side 2a counter with 
screen 1 a of LCD 1 , and it is stuck to it. Of course, what was saved by shading as a sensitive film 2 until just before being stuck in 
this way is used. 

[0018] The back light 3 is formed in the tooth-back lb side of LCD 1 (although LCD1 and a back light 3 are stuck and drawn for 
convenience by a diagram, it is desirable to open the distance of a certain extent between LCD1 and a back light 3 in fact, so that 
it may mention later). A back light 3 is a common back light for LCD. Although the back light 3 is drawn as what used 
fluorescence tubing 3 a by a diagram, LED and distributed type EL may be used for it, for example. 

[001 9] It is the liquid crystal display of a active-matrix drive method like a color TFT (thin film transistor) liquid crystal display, 
and as shown in the right-hand side of this drawing as an enlarged drawing, while the liquid crystal layer 1 3 is enclosed among the 
glass substrates 1 1 and 12 which formed the display electrode and the common electrode, respectively, polarizing plates 14 and 
1 5 are stuck on the outside of glass substrates 1 1 and 1 2, respectively, and the part corresponding to each switching element of 
LCD1 constitutes Pixel px among this liquid crystal layer 13, respectively. The thickness (distance between the lateral surface of a 
polarizing plate 14 and the lateral surface of a polarizing plate 15) of LCD1 is 2.8mm as an example. 

[0020] It is as follows when an example of the actuation at the time of printing an image with this **** equipment is explained. 
LCD1 is made to drive in a drive circuit (not shown), and predetermined time (for example, dozens mses) lighting of the back 
light 3 is carried out in a lighting control circuit (not shown). Since the light from a back light 3 penetrates LCD1 and is irradiated 
by the sensitive film 2 by this, the image (for example, image based on the video signal which was reproduced from the video 
camera and supplied to LCD1) displayed on LCD1 is ****(ed) by the sensitive film 2. 

[002 1 ] By the way, the light from a back light 3 is not parallel light. Drawing 2 considers temporarily that a back light 3 is the 
point light source, and an example to which the light from a back light 3 seems to penetrate LCD1 is shown (the distance L 
between LCD1 and a back light 3 shows the case of being comparatively small, and, as for this drawing A, this distance L shows 
the case of being comparatively large, respectively, as for this drawing B). 

[0022] Since the light from a back light 3 is not parallel light, the light which reached LCD1 from the back light 3 has breadth on 
the front face of LCD1 . Consequently, since the light which passed each pixel px of LCD 1 also spreads, when comparatively 
small, on a sensitive film 2, the light from the ****** pixel px may cross [ distance L ] like drawing 2 A. It is thought that the 
intersection of such a light causes dotage (indistinct-izing) of the image ****(ed) by the sensitive film 2. 

[0023] On the other hand, if this distance L is enlarged like drawing 2 B, since the breadth of the light which passed each pixel px 
when the breadth of the light in the front face of LCD1 became small will also become small, the light from the ****** pixel px 
ceases (or this intersection decreases) to cross on a sensitive film 2. Therefore, dotage of the image ****(ed) by the sensitive film 
2 is canceled or reduced, 

[0024] Although the concrete correlation of the magnitude of this distance L and the degree of dotage may change with various 
conditions These people make the cylinder of rectangle-like hollow intervene between LCD1 and a back light 3 as one 
experiment. It is as follows when the measured value of the dimension of the longitudinal direction of the dot on the sensitive film 
2 at the time of ****(ing) the image of a dot with a diameter of 0.5mm displayed onLCDl to a sensitive film 2 and a lengthwise 
direction is shown. 

[0025] (a) the case of L= 1 8mm - lateral dimension: - dimension [ of 1 .20mm lengthwise direction ] : the case of 0.90mm(b) 
L-46mm - lateral dimension: - dimension [ of 0.85mm lengthwise direction ]: - the case of 0.57mm(b) L=86mm ~ lateral 
dimension: - dimension [ of 0.73mm lengthwise direction ]: -- 0.51mm [0026] Also in this experimental result, what (that is, 
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dotage of the image ****(ed) by the sensitive film 2 is reduced) the dimension of the dot on a sensitive film 2 approaches the 
magnitude of the image on LCD1 for has appeared as distance L becomes large. 

[0027] Then, it is desirable to set up the distance between LCD1 and a back light 3 with the **** equipment of drawing 1 , so 
that dotage of the image ****( e d) by the sensitive film 2 may become extent which is not recognized with human being's vision. 
[0028] Next, drawing 3 shows another example of the configuration of the principal part of the **** equipment concerning this 
invention, gives the same sign to the same part as drawing 1 , and omits duplication explanation. With this **** equipment, while 
a grid 4 is formed between LCD1 and a back light 3, the spacer 5 is formed between this grid 4 and LCD1 . 
[0029] A grid 4 plays the role (this light is brought close to parallel light) which controls diffusion of the light from a back light 3, 
when much through tube 4a is formed in the shape of a grid and the light from a back light 3 passes such through tube 4a. 
[0030] A spacer 5 consists of the cylinder of the hollow of the shape for example, of a rectangle. Since it does not become a 
perfect parallel light, the light which passed the grid 4 is diffused a little, while passing a spacer 5. Therefore, as for the light 
which passed the spacer 5, the light which just passed the grid 4 does not have a shadow by such framework to the part of the 
framework which divides each through tube 4a being a shadow (or the shadow became weaker). A spacer 5 plays the role which 
prevents that the image of the form of the framework of a grid 4 is burned on a sensitive film 2 using this. 
[003 1 ] Drawing 4 considers that a back light 3 is the point light source like above-mentioned drawing 2 , and an example to 
which the light from a back light 3 seems to penetrate LCD1 through a grid 4 is shown. Since the light from a back light 3 is 
brought close to parallel light in a grid 4, the breadth of the light in the front face of LCD 1 becomes small. Thereby, dotage of the 
image ****( e d) by the sensitive film 2 is canceled or reduced by that which the light from the ****** pixel px ceases (or this 
intersection decreases) to cross on a sensitive film 2. 

[0032] The actuation at the time of printing an image with this **** equipment is the same as having already explained the **** 
equipment of drawing 1 . However, with this **** equipment, since the light from a back light 3 is brought close to parallel light 
in a grid 4, even if it makes small distance between LCD1 and a back light 3, dotage of the image ****( e d) by the sensitive film 2 
comes to be reduced rather than what was ****(ed) with the **** equipment of drawing 1 . 

[0033] These people use the dimension of 10mm and through tube 4a as 5mm angle for the die length of a grid 4 as one 
experiment. Set the die length of a spacer 5 to 20mm, and the distance L between LCD1 and a back light 3 as 30mm which is the 
sum total of the die length of these grids 4 and a spacer 5 It is as follows when the measured value of the dimension of the 
longitudinal direction of the dot on the sensitive film 2 at the time of ****(ing) the image of a dot with a diameter of 0.5mm 
displayed on LCD1 to a sensitive film 2 and a lengthwise direction is shown. 

The dimension of the dimension^. 67mm lengthwise direction which is a longitudinal direction: 0.63mm [0034] It turns out that it 
matches when the degree of reduction of dotage sets up this experimental result with L= 86mm in the **** equipment of drawing 
1 as compared with the experimental result about the **** equipment of above-mentioned drawing 1 . Moreover, if the 
dimension of through tube 4a is made smaller than 5mm angle, even if it sets up distance L still shorter than 30mm, it will be 
thought that a comparable result is obtained. 

[0035] Since according to above drawing 1 and the **** equipment of the example of drawing 3 a sensitive film 2 is stuck to 
LCD1 which is an image display means and it is made to **** an image to this sensitive film 2, it is completely unnecessary to 
prepare an optic like the video printer illustrated to drawing 5 , or to secure the focal distance of suitable die length. Therefore, 
much more formation of small lightweight and low cost-ization are attained. 

[0036] Moreover, as components which perform required mechanical movement in these **** equipments, a sensitive film 2 is 
shaded and saved and a sensitive film 2 is stuck to screen 1 a of LCD 1 , and at worst, if there are components for applying a 
developer to a sensitive film 2, it is sufficient. Therefore, since mechanical structure is sharply simplified as compared with the 
video printer illustrated to drawing 5 according to this **** equipment, small lightweight-ization much more also from this point 
is attained. 

[0037] Moreover, what must be electrically operated at worst in these **** equipments is only the back light 3 and LCD1 which 
are the light source. Therefore, according to this **** equipment, as compared with what has a required motor, power 
consumption also decreases sharply like the video printer illustrated to drawing 5 . 

[0038] Moreover, according to the **** equipment of the example of drawing 3 , a clear image can be especially ****(ed) now 
in a sensitive film, making distance between LCD1 and a back light 3 shorter than the **** equipment of drawing 1 . Therefore, 
still much more miniaturization is attained. 

[0039] In addition, you may make it prepare the extinction filter for adjusting the quantity of light of the light from a back light 3 
between LCD1 and a back light 3 in the **** equipment of the above example. 

[0040] Moreover, although the common back light 3 for LCD to the tooth-back side of LCD 1 is formed in the above example, 
you may make it prepare the other proper light sources (light source which generates the light near parallel light desirable if 
possible) in the tooth-back side of LCD 1. 

[0041] Moreover, the **** equipment of the above example is applicable to all the applications that it is not only applicable to a 
video printer, but print the image which can be displayed on LCD. 

[0042] Moreover, this invention of the ability of various configurations to be taken is natural, without deviating from the summary 

of not only the above example but this invention. 

[0043] 

[Effect of the Invention] As mentioned above, by according to the **** equipment concerning this invention, sticking a sensitive 
film to a liquid crystal display, and having been made to **** an image to this sensitive film, while it completely becomes 
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unnecessary to prepare an optic or to secure the focal distance of suitable die length and mechanical structure is simplified 
sharply, power consumption also decreases sharply. Therefore, while being able to form **** equipment into small lightweight 
further and being able to raise the portability, the much more low cost-ization is realizable. 

[0044] Moreover, since diffusion of the light from the light source is controlled and a clear image can be ****(ed) in a sensitive 
film, with the distance between the light source and a liquid crystal display shortened when a grid is prepared between the light 
source and a liquid crystal display, still much more miniaturization is realizable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the side elevation showing an example of the configuration of the principal part of the **** equipment 
concerning this invention. 

[Drawing 2] It is the side elevation showing an example to which the light from a back light 3 seems to penetrate LCD1 in the 
**** equipment of drawing 1 . 

[Drawing 31 It is the perspective view showing another example of the configuration of the principal part of the **** equipment 
concerning this invention. 

[Drawing 41 It is the side elevation showing an example to which the light from a back light 3 seems to penetrate LCD1 in the 
* * * * equipment of drawing 3 . 

[Drawing 5] It is the perspective view showing an example of the configuration of conventional **** equipment. 
[Description of Notations] 

1 [13-- Liquid crystal layer, / 1 4 1 5 - Polarizing plate, / px - Pixel ] - Liquid crystal display 11 12- Glass substrate 1 a - The 
screen of a liquid crystal display lb — Tooth back of a liquid crystal display 2 - Instant sensitive film 2a — Sensitization side of 
an instant sensitive film 3 - Back light 3a - Fluorescence tubing 4 ~ Grid 4a - Through tube of a grid 5 — Spacer 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] **** equipment characterized by ****(ing) the image displayed on said liquid crystal display by sticking a sensitive 
film to the screen of the liquid crystal display of a transparency mold, preparing the light source in the tooth-back side of said 
liquid crystal display, and turning on said light source to said sensitive film. 

[Claim 2] **** equipment characterized by controlling diffusion of the light from said light source in **** equipment according 
to claim 1 by preparing a grid between said light sources and said liquid crystal displays. 
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